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ABSTRACT 
Title of dissertation: Optimising Energy Efficiency: Split Incentives in the Context 
of the Implementation of SEEMP 
Degree: MSc. Maritime Affairs  
The shipping industry albeit, being the most energy efficient mass transportation means amongst 
the various transportation systems has over the years sought to develop measures to optimise 
the operational efficiency of ships, intending to cut energy costs and ultimately, reduce emissions 
and therefore be cost effective. The SEEMP employed, the IMO to improve on the energy 
efficiency of ships has been an issue of discussion amongst industry players since its inception. 
The essence of split incentives in the context of implementation of SEEMP is basically the 
phenomenon where the ship-owner incurs costs from implementing operational energy efficiency 
technologies, and a charterer (in time and bareboat charters) enjoying the benefits of these 
measures, in terms of reduced fuel consumption. Split incentives also occur when the shipboard 
personnel are made to take up additional work, which leads to a reduction in fuel consumption, 
without any incentives allocated for those activities. 
Findings revealed that ship owners basically implement SEEMP for economic or regulation 
compliance reasons. The shipboard and shore-based persons who take part in the SEEMP’s 
implementation, do so because of incentives, or other motivations such as to escape punishment, 
the need to keep one’s job, the need of a good appraisal and the need of a good recommendation 
for future contracts. Findings also revealed that incentives have an effect on motivation, and 
ultimately, performance. 
Regulatory and practical measures to overcome split incentives in the context of the 
implementation of SEEMP include the review of contracts, whereby incentives available to the 
parties when they are able to achieve a specified level of energy efficiency are included in the 
contracts. Also, the appointment of a SEEMP officer on-board, solely for shipboard 
implementation of the SEEMP, and the enforcement of the provisions made in the regulation 
(Resolution MEPC.213(63)), recommending that monitoring should be done at shore, would 
mitigate split incentives. Training and awareness of all stakeholders also goes a long way to 
mitigate split incentives.  
Keywords: SEEMP, Split incentives, motivation, incentives, energy efficiency, optimisation 
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Chapter One 
1.0 Introduction 
1.1 Background to the Study 
The essence of maritime energy management basically is to manage the consumption of energy 
in the maritime domain, to ensure that the consumption process is done in an optimised way, to 
reduce its pre-existing adverse environmental or economic impacts. Maritime energy 
management is linked with several benefits relating to economic, environmental and security; 
which includes the affordability, availability and uninterrupted supply of energy. Energy 
management in the maritime context to an extent, also contributes to energy sustainability. 
Optimisation of energy use is linked to efficiency, where there is low or if possible, no wastage. 
The interest in maritime energy management is majorly as a result of the environmental impact 
of air pollution in the form of air pollutants, and Greenhouse Gas (GHG) emissions caused by the 
current energy system. 
The shipping industry albeit, being the most energy efficient mass transportation means amongst 
the various transportation systems has over the years sought to develop measures to optimise 
the operational efficiency of ships, intending to cut energy costs and therefore making it cost 
effective and ultimately, reduce emissions. The IMO, in its quest to improve the energy efficiency 
of ships, which would subsequently reduce greenhouse gas (GHG) emissions from shipping, has 
developed technical and operational measures for that purpose (IMO, 200). The technical 
measure; the Energy Efficiency Design Index (EEDI); was developed to regulate and improve the 
energy efficiency of new ships, whilst the operational measure, the Ship Energy Efficiency 
Management Plan (SEEMP) aims to regulate and improve the energy efficiency of all ships, 
particularly existing ones. These measures were developed over time, but came into force, to be 
adhered to by the maritime sector, in January 2013. Some regional bodies such as the EU has 
also established measures such as the EU-wide system for the monitoring, reporting and 
verification (MRV) of CO2 emissions from ships, which is set to come into force in 2018 (EU, 2013). 
The IMO Resolution MEPC.213(63) adopted on 2 March 2012, drafted the guidelines for the 
development of a Ship Energy Efficiency Management Plan (SEEMP). The purpose of the 
SEEMP, according to the resolution, is “to establish a mechanism for a company and/or a ship to 
improve the energy efficiency of a ship's operation (IMO, 2012)”. Recognising the varying 
operation conditions of ships, SEEMPs are ship-specific; thus, each ship has its own unique 
SEEMP, which differs from other ships, regardless of its similarity or they being owned, operated 
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or controlled by the same owner or company. SEEMP is however applied to ships with 400 gross 
tonnages and above (IMO, 2011). 
Every ship (within the convention size) is obliged to have an SEEMP on-board. A ship’s SEEMP 
amongst other requirements under International Conventions (SOLAS, MARPOL, STCW and 
MLC) (IMO, 2011) are inspected by the port state or flag state, to ensure compliance when the 
ship calls at the port. However, the usage of SEEMP during operations is voluntary. Basically, the 
regulation on SEEMP only mandates the ships to have an energy management plan, guided by 
the SEEMP framework, but its implementation is not mandatory. Therefore, SEEMP, like many 
management tools is implemented only when the organisation or persons responsible for its 
implementation derives some direct benefits from it, when it is implemented. Thus, the limitations 
of SEEMP includes its voluntary nature, split incentives, the lack of incentives in the light of low 
fuel price, and also, general organisational shortcomings associated with the implementation of 
management tools. 
Currently, in shipping, services such as bunkering, insurance arrangement, financing and 
accounting, and technical and commercial management are provided by specialised ship 
management companies to the ship-owner (Ma, 2016). Manning of ships has also become an 
independent service. Thus, there are several parties involved with their associated differentiated 
interests in the context of ship operations, which has an effect on their operational activities. Due 
to the existence of different stakeholders, both internal and external to the operations of the ship, 
there is the high tendency for a stakeholder to have his efforts to ensuring that operations are 
done as specified in the SEEMP, go unrecompensed. The barrier of split incentive in the context 
of energy efficiency is a concern across several industries. The incentive for an operator to reduce 
energy consumption, and thereby reduce GHG emissions is reduced costs; however, in almost 
all situations, the parties of persons who benefit greatly from the energy efficiency are not the 
ones putting in the efforts (WMU-IMO, 2013). Split incentives in energy management is a 
phenomenon which discourages one or more stakeholders from performing the requisite activities 
for improving energy efficiency.  
It is relatively easier to implement EEDI (technical measure), as the emission is controlled at the 
design stage of the ship. With the EEDI, the design of the ship is made in compliance to a 
predetermined limit of emission. However, the implementation of the EEDI was also enforced in 
January 2013, making all vessels constructed prior to the implementation date not compliant to 
the EEDI measure. EEDI would reach its optimal efficiency after 2038 if the average lifespan of 
ships is considered to be twenty-five (25) years. Therefore, from now to 2038 much attention 
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should be given to operational measures to ensure ship energy efficiency, as the optimization of 
operational energy efficiency measures is more paramount in achieving optimum energy 
efficiency till EEDI becomes absolutely effective. 
Humans are at the very centre of shipping, as people design ships, build them, own them, crew 
them, maintain them, repair them, salvage them, regulate them, survey them, underwrite them 
and investigate them when things go wrong (MCA, 2010). Each regulation or system in shipping 
actively involves one or several of these stakeholders, for implementation. It is therefore always 
important to consider and address human element issues, in order to ensure safety, productivity, 
and any other desired objectives. 
 
1.2 Statement of Problem 
The policies employed by particularly, the IMO to improve on the energy efficiency of ships has 
been an issue of discussion amongst industry players since its inception. Implementation of the 
technical measure has seen the development of ships with low emissions. However, with the 
operational measure, ship operators or implementing parties seem to adhere to absolute and 
effective implementation of the SEEMP, only when they foresee attaining some economic benefits 
or direct incentives from doing so. 
There is an imperative need, therefore, to have adequate and efficient tools, measures or drivers 
which would ensure the adherence of the ship’s SEEMP, at all times, during ship operations. 
There is the assertion that the economic incentives associated with ship energy efficiency goes 
to either the ship-owner or the charterer (in charter-parties), depending on who takes up the cost 
of bunkering (Psarros, 2016). However, with the implementation of SEEMP, stakeholders involved 
go beyond just the ship-owner and charterer, with some stakeholders such as the on-board crew, 
actually being very active in the implementation of the SEEMP. The problem of this research is to 
investigate the phenomenon of split incentives in the implementation of SEEMP, and seek 
measures to mitigate split incentives to ensure an optimised implementation of SEEMP.  
 
1.3 Aims and Objectives 
The aim of the research is to assess and mitigate split incentives in the implementation of SEEMP. 
To achieve this aim, the following objectives have been developed:  
1. Identify the motives and interests of stakeholders in the implementation of SEEMP 
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2. Demonstrate and analyse the essence of incentives in the context of implementation of 
SEEMP. 
3. Assess the split incentive phenomenon in the implementation of SEEMP. 
4. Recommend regulatory and practical solutions to mitigate split incentive barrier in the 
implementation of SEEMP. 
 
1.4 Research question 
To assess and mitigate split incentives in the implementation of SEEMP as an energy 
management tool, the following research questions were developed; 
1. What are the motives and interests of stakeholders in the implementation of SEEMP? 
2. What is the essence of incentives in the context of implementation of SEEMP?  
3. How do split incentives affect the implementation of the SEEMP in particular? 
4. What policy or regulatory measures and practices can be put in place to mitigate the effect 
of split incentives during ship operations? 
 
1.5 Justification of the Study 
The volume of GHG emissions are expected to fall in several industries such as the construction 
and electricity production industries, due to the implementation of best practices and improved 
technology (IMO, 2009). However, considering the increase in international trade, the emissions 
from the transport sector, and particularly, from the shipping industry, which is developing rapidly, 
is expected to rise. Some emissions forecasting shows that by 2050, carbon dioxide emissions 
from international shipping may grow by a factor of 2 to 3 (compared to the emissions in 2007), 
in the absence of policies (2nd IMO GHG Study, 2009). 
The principal operational measure for energy efficiency in ships is the SEEMP. This research will 
primarily seek to investigate the failure of achieving committed implementation of SEEMP, as a 
result of split incentives amongst parties involved in shipping. The research will contribute to the 
development of measures that would improve the effectiveness and efficiency in the management 
of maritime energy by ensuring committed implementation of SEEMP. The research will amongst 
other purposes, identify measures to allay split incentives, which will then ultimately lead to an 
optimisation in the implementation of SEEMP.  
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Most studies done on ship energy efficiency and SEEMP basically sought to ascertain the impact 
of SEEMP on ship emission. It is evident that SEEMP brings some form of improvement in fuel 
efficiency, subsequently leading to low emissions. However, considering the nature and the 
implementation of SEEMP, which is mostly done directly by the crew on board, to the benefit of 
either the ship-owner or the charterer, there is a need to assess and possibly create a win-win 
situation for all stakeholders involved, whereby the phenomenon of split incentives is lessened. 
 
1.6 Research Methodology 
The research is exploratory in nature and involves the use of qualitative research method to fulfil 
the objectives of the study, by obtaining relevant information that will help define the phenomenon 
of split incentives in the context of implementation of SEEMP. As per the research questions and 
the objectives, the research employed a review of relevant literature in order to achieve the first 
objective, whilst a phenomenological approach is adopted to achieve the other three objectives 
of the research. 
Data Collection  
Both primary data and secondary data were used for the research. 
Primary Data: The study adopted the use of semi-structured interviews. The target for this 
category of data collection are selected professionals with discerning knowledge in energy 
efficiency and shipping contracts.  
Secondary Data: Review of literature related to the topic of split incentives, not only under the 
maritime domain, but considers split incentives in other industries which also employ the use of 
management systems to manage energy. IMO study reports on environment and energy 
efficiency, and also published articles and dissertations constitute secondary data that was used 
for the study. A critical look into charter-parties and other contractual agreements in shipping 
relating to management of energy during ship operation was done. Texts and unpublished 
dissertations and thesis dealing with maritime energy management were also considered. 
Data Analysis  
Participants were purposively selected to ensure that only informed persons are used for the 
study. Participants were screened to eliminate those who fail to meet the criteria of having some 
experience in the development or implementation of a ship’s SEEMP. The research employed 
the use of Colazzi’s (1978) phenomenological data analysis framework. 
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1.7 Scope of the Study 
The research aims at assessing the barrier of split incentives in the implementation of SEEMP as 
an energy management tool therefore, there was a need to limit the scope of the study to persons 
who have encountered the use of SEEMP.  Selective methods of sampling were used in picking 
participants for the research due to the specialised nature of the subject matter. Purposive 
sampling was used to select persons with some knowledge on the subject matter. Expert 
sampling was used to select persons who could give expert opinions related to the subject matter, 
based on their experiences. Diversity sampling was also used to attain data from the perspectives 
of the various stakeholders involved in the implementation of SEEMP. 
 
1.8 Definitions 
For the purpose of this research, the following words and terms used in the research, which may 
have differing meanings under different contexts are defined below: 
Split incentives: Split incentives is the phenomenon whereby, with the undertaking of a deed 
which involves multi-parties, the direct reward or benefit does not go to the party who puts in the 
effort (monetary or act) to achieve the objective, but rather to another party. The split incentive 
problem also concerns the lack of appropriate incentives to implement energy efficiency 
measures (Bird & Hernandez, 2012). An example is a split incentive between a ship-owner and a 
charterer, where the ship-owner buys the on-board equipment and ensures the energy efficiency 
of the ship, whilst the charterer pays for the fuel. Another example is the situation where 
operational energy efficiency measures though agreed upon, but depends on the discretion of the 
crew to have it implemented optimally, with the crew not having any performance-based reward. 
Implementation of SEEMP: Unless expressly stated, implementation of SEEMP means the 
execution of the whole SEEMP, involving the planning, implementing, monitoring and evaluation 
and improvement phases. 
Incentives: Giger (1996), cited by the FAO (1999) define incentives as “everything that motivates 
or stimulates people to act”. Incentive methods which includes salaries, secondary benefits, and 
intangible rewards, recognition or sanctions have traditionally been used to motivate employees 
to increase performance (UNDP, 2006).  
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Motivation: Motivation refers to reasons that underlie behaviour that is characterized by 
willingness and volition (Lai, 2011).  
 
1.9 Organisation of the Research 
The research is presented in five (5) chapters. Chapter one (1) introduces the research by 
presenting the background to the research, identifying the problem statement and research 
questions. The aims and objectives of the research is then developed based on the problem 
statement and research questions. The justification and the research method employed is also 
explained in the chapter.  
Chapter two (2) contains the literature review of the research. A contextual structure for the 
research is presented. Theories and concepts relevant to the subject matter was delved into. 
Subsequently, an overview of the SEEMP and split incentives in energy efficiency was done. The 
role of stakeholders in the implementation of SEEMP was also assessed. 
The methodology of how the research was conducted is depicted in chapter three (3). It shows 
the mode of selection of participants and the methods used in collecting data from the participants. 
Chapter four (4) involves the presentation of the data collected and the analysis of data collected 
from participants, through the use of the contextual framework, and also, a summary of the 
findings. Chapter five (5) involves discussions of the summary of findings, and also connection of 
findings to the objectives of the study. Chapter six (6) deals with conclusion and 
recommendations. 
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Chapter Two 
2.0 Literature Review 
2.1 Introduction 
The purpose of the Chapter two (2), that is literature review is to assess literature related to split 
incentives in the context of implementation of SEEMP. With this research, as with all qualitative 
research, the researcher is the data collection instrument and cannot separate himself from the 
research (Jackson, 1990). The researcher thus, employed the technique of bracketing in order to 
prevent personal biases from interfering with the research. In addition to mitigating of biases, 
bracketing helped in the attainment of a high level of reflection in all stages of the research, from 
the selection of topic, through selection of population, design of interview, data collection and 
analysis, and reporting of findings (Tufford & Newman, 2010). This consequently aided in the 
selection of appropriate methodology and theoretical frameworks to be used for the research.  
Tufford and Newman (2010) identify several methods of bracketing, including writing of memos 
reflecting on the researchers during interactions with data and the use of bracketing interviews, 
involving interviews with outside sources to gain insights into preconceptions. The bracketing 
method resorted for this research is the use of a reflexive diary. Reflexivity is specifically described 
as a process of personal opinion formation (Archer, 2013). The process of reflexivity was 
employed within bracketing because the researcher has some prior experience with management 
systems (the implementation of a transport management plan and facility management plan in his 
place of work), and as such has some presumptions related to the management of multi-parties 
involved in the implementation of a management plan. Also, with the researcher not having any 
experience with the implementation of SEEMP, the reflexive diary would raise the researcher’s 
awareness of the topic and also increase insights prior to the start of the research (Tufford & 
Newman, 2010).  
It is important to note that there is very limited literature related to the phenomenon of split 
incentives in the context of implementation of SEEMP hence, the literature review would be based 
on the review of proper identified concepts and theories related to the subject matter. The 
literature review process began with the development of a conceptual structure for the research, 
and a review of some related theories. Other stages of the literature review include: an overview 
of SEEMP, a review of the active stakeholders involved in the implementation of SEEMP, a 
description of incentives as a motivational tool in SEEMP, an overview of split incentives, a 
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description of the nature of split incentives in ship energy efficiency, a review of current measures 
employed to mitigate split incentives in ship energy efficiency management. 
 
2.2 Conceptual Structure 
The researcher formulated a conceptual structure, based on theories and concepts, he presumes 
to be variables in the optimisation of the implementation of SEEMP. The research is exploratory 
in nature hence, the purpose of the conceptual structure is to serve as a framework, to aid in 
selecting of a methodology, data collection method and sampling for the study. 
 
Conceptual graph for Optimisation of SEEMP Implementation 
 
Figure 2.2 Conceptual graph for Optimisation of SEEMP Implementation 
The conceptual structure denotes that, the theory of operant conditioning motivates stakeholders 
involved in the implementation of SEEMP, to act. The theories of Expectancy and Equity, when 
applied to the implementation of SEEMP would lead to an optimised SEEMP, and consequently, 
an optimised energy efficiency. This conceptual structure is not analytical but only a tentative 
framework which aided in the formulation of the research questions. Hence, the above conceptual 
structure serves as a working hypothesis for this research alone. 
 
2.3 Theoretical Review 
The theories identified for this research, to be reviewed are operant conditioning, equity theory 
and expectancy theory of motivation. All three theories consider voluntary actions in order to 
achieve a reward. (F.W. Taylor, the father of scientific management, as cited in Marchinton & 
Wilkinson, 2002) propounds that people are rational and economic in their approach albeit being 
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lazy and having to be motivated by management through the pay system. With the operant 
conditioning theory, the research only adopts two out of the four consequences; the positive 
reinforcement and positive punishments consequences. The researcher has observed, based on 
his experience as a professional administrator that people are more prone to be motivated 
extrinsically hence, the reason for the choice of these theories.  
Ryan and Deci (2000) asserts that, when a person is intrinsically motivated, he is moved to act 
for the fun or challenge entailed rather than because of external products, pressures or reward. 
Extrinsic motivation contrasts with intrinsic motivation, in that, it pertains whenever an action is 
done in order to attain some separable outcome or reward (Ryan & Deci, 2000). Economic 
incentives, such as wages, bonuses and profits are extrinsic incentives. According to Mullins 
(2016), money is an important motivator at work for a considerably high number of people, and 
its importance depends on personal circumstances and other satisfaction these people derive 
from work.  
 
2.3.1 Operant Conditioning 
Skinner (1951) advocates that the principle of operant conditioning can be used in shaping 
behaviour of a subject if rewards and punishment are used in a manner in which an organism is 
drawn closer to the desired behaviour, by changing the conditions required to receiving the reward 
anytime the subject moves closer to the ideal behaviour. Skinner (1953) identifies the essence of 
operant conditioning as strengthening an operant in the sense of making a response more 
probable, or more frequent. Skinner goes on introduce a new principle referred to as 
Reinforcement; which is based on Thorndike’s 1989 Law of effect (Skinner, 1953). The principle 
of reinforcement propounds that a behaviour that is reinforced is liable to be repeated, whilst a 
behaviour that is not reinforced is extinguished (Skinner, 1953). 
McLeod (2015) explains an operant as being intentional actions that have an effect on the 
surrounding environment. Operant conditioning involves learning through the consequences of 
behaviour (McLeod, 2015). Skinner (1938) acknowledges the power of reward or reinforcement 
on behaviour, whereby he explains that if a response (the operant) is followed by a reinforced 
stimulus (reward), the response strength is increased. However, Skinner (1938) identifies 
punishment as an alternative way of operant conditioning, in that, punishment decreases the 
tendency of a behaviour being repeated hence, punishment weakens behaviour. 
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Stanic (2015) explains positive reinforcement as acts such as rewards which increase the 
tendency of a behaviour occurring, stimulated, after receiving the reward, whilst negative 
reinforcement on the other hand is the removal of an undesired stimulus to increase a behaviour. 
Further, for people to stop exhibiting a certain behaviour, an undesired stimulus or punishment, 
known as positive punishment could be added, where people would try to avoid that stimulus, 
hence weakening that behaviour (Stanic, 2015). Negative punishment on the other hand, seeks 
to decrease a behaviour by the removal of a desirable stimulus (Stanic, 2015). 
 
2.3.2 Expectancy Theory of Motivation 
The expectancy theory of motivation is a process theory of motivation propounded by Victor 
Vroom (Gortner, Mahler & Nicholson, 1987). According to Mullins (2016), the underlying basis for 
expectancy theory is that people are influenced by the expected results of their actions. There are 
two main streams of thoughts that form the basis of expectancy models, being the utility of rational 
choices of classical economics and the cognitive theories of psychology (Gortner, Mahler, & 
Nicholson, 1987). Gortner, et al (1987) subsequently explain that people are rational, in that they 
choose among alternative actions based on what they foresee as producing a satisfactory payoff, 
and also, people are emotional because they seek to satisfy their needs. Mullins (2016) also 
asserts that the choice of person’s behaviour is based on the expectancy of the most favourable 
consequences and that behaviour reflects a conscious choice between the comparative 
evaluation of alternative behaviours. Borkowski (2011), also asserts that expectancy theory is 
based on the assumption that workers calculate the “cost and benefits” in choosing among 
alternative behaviour. According to Stotz and Bolger (nd), the expectancy theory is a theory that 
is commonly used in the compensation field and is therefore relevant to the discussion of incentive 
programs.  
The two main models of this theory namely Vroom’s model and Porter and Lawler’s model; are 
explained below. 
2.3.2.1 Vroom’s expectancy theory 
Vroom’s expectancy theory applies to motivation and management, and involves an individual’s 
perceived view of an outcome determining the level of motivation (Vroom 1964). Vroom (1964) 
asserts that whenever a person chooses between alternatives which involve uncertain outcomes, 
it seems clear that his behaviour is affected not only by his preferences among these outcomes 
but also by the degree to which he believes these outcomes to be probable. However, this theory 
also picks its basis from Thorndike’s (1913) law of effect, which states that people engage in 
 12 
behaviours that have pleasant outcomes and avoid behaviours that have unpleasant outcomes 
therefore, people choose to do activities that maximize pleasure and minimize pain. 
Vroom’s expectancy theory is based on motivational force, where the combination of valence and 
expectancy determines the person’s motivation for a given form of behaviour (Mullins, 2016).  
Vroom’s theory suggests that individuals can be motivated if they believe that there is a positive 
link between efforts and performance and that performance, if favourable, would lead to a 
desirable reward. In addition, the reward must be seen as important to satisfy an important need 
and the desire to satisfy that need is strong enough to make the individual put in his utmost effort 
(Vroom, 1964). The three components of Vroom’s expectancy theory are valence, instrumentality, 
and expectancy (Vroom, 1964).   
(Vroom, 1964 as cited by Van Eerde & Thierry, 1996) defined the concept of valence as all 
possible affective orientations towards outcomes, and is interpreted as the importance, 
attractiveness, desirability, or anticipated satisfaction with outcomes. Valence basically means 
“value” and refers to beliefs about outcome desirability or importance (Redmond, 2010), and 
depicts the strength of an individual’s want or need, or dislike for a particular outcome (Borkowski, 
2011). Mullins (2016) also identifies valence as the attractiveness of, or preference for, a particular 
outcome to an individual. Mullins (2016) goes on to explain that though most people see money 
in terms of the many satisfying outcomes which it can lead to, others see money as having intrinsic 
worth and they tend to derive satisfaction from accumulation of wealth. 
If one thing is conditional on something else, or is believed to directly result into a particular 
outcome, it is considered as instrumental (Redmond, 2010). Instrumentality are the modes from 
which the valences of outcomes are derived, and can be distinguished as first-level and second 
level outcomes (Mullins, 2016). The first-level outcomes are performance related, whilst the 
second level outcomes are need related (Mullins, 2016). First-level outcomes acquire valence 
because of the expectation that they would lead to other outcomes which is the anticipated source 
of satisfaction, being the second-level outcomes (Mullins, 2016). Second-level outcomes include 
pay, promotion, praise, or feelings of accomplishment (Kanfer, 1990). Kanfer (1990) describes 
instrumentality as perceived relationships between levels of performance and second-level 
outcomes. 
Expectancy is an individual’s perception that his or her effort will positively influence his or her 
performance (Borkowski, 2011). The choosing between alternative behaviours to achieve a 
specific outcome is influenced by the preference for that outcome and also the probability that 
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that outcome could be achieved (Mullins, 2016), thereby making it an action-outcome association 
(Borkowski, 2011). Mullins (2016) explains that people develop a perception of the degree of 
probability that the choice of a particular action will actually lead to the desired outcome. 
2.3.2.2 The Porter and Lawler expectancy model 
Vroom’s expectancy theory was further developed by Porter and Lawler, but the fundamental 
principles remain unchanged (Efere, 2005). However, Porter and Lawler propound that 
performance leads to job satisfaction and that satisfaction is an effect rather than a cause of 
performance Mullins, 2016). The Porter-Lawler model is based on an assumption that motivation 
is not equal to satisfaction and/or performance and that, motivation, performance, and satisfaction 
are three different variables, which are connected differently than what Vroom suggested (Mullins, 
2016). Further, unlike Vroom’s theory, motivational force does not lead directly to performance 
but requires the effect of abilities, traits, role perception and perceived rewards (Mullins, 2016; 
Luthans, 2012). 
 
2.3.3 Equity Theory 
Equity theory is based on social exchange theory, which basically sees social behaviour to be 
determined by an exchange process (Mullins, 2016). Kanfer (1990) describes Adams’ equity 
theory (Adams, 1963;1965), as a cognitive, social exchange theory of distributive justice, which 
assumes that individuals value and seek fairness in employee-employer exchange relationships. 
Kanfer (1990) goes on to explain that Adams’ equity theory suggests fairness as being maintained 
when an individual perceives that his or her outcomes, such as pay or other rewards, are allocated 
in proportion to his or her perceived contributions such as task behaviours. Distributive justice 
addresses the allocation of outcomes across persons, social comparisons are necessary to 
determine equity (Kanfer, 1990). 
Mullins (2016) explains that, the theory focuses on people’s feelings of how fairly they have been 
treated in comparison with treatment received by others. Some importance and weighting is 
perceived and placed on the various inputs and outputs (Mullins, 2016), and people make 
comparisons by contrasting their perceived inputs and outcomes with what they perceive of 
others’ inputs and outcomes, and they experience a sense of inequity, when the proportion is 
seen as unequal (Kanfer, 1990; Mullins 2016). 
Adams (1965) identifies changes in inputs and leaving the field amongst other possible resultant 
behaviours, as result consequences of individuals having a sense of inequity. Changes to inputs 
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could be in the form of increasing or decreasing levels of inputs, through the quality of work or 
absenteeism, whilst leaving the field could be in the form of resignation or dismissal (Mullins, 
2016). According to Kanfer (2016), persons may reduce perceived inequity by either altering their 
perceptions of their own or other’s inputs or outcomes; or by inducing others to alter their inputs 
or outcomes; or by changing one’s own inputs or outcomes; or by withdrawing from the situation.  
 
2.4 Empirical Review 
Literature for this empirical review was largely derived from IMO publications and a few empirical 
findings from research conducted by some organisations and individuals. There has been some 
research on the phenomenon of split incentives in energy efficiency in general however, there is 
limited critical reviews of split incentives in the context of implementation of the SEEMP. The 
following empirical review is based on the provisions in the formulated conceptual framework.  
 
2.4.1 Overview of SEEMP 
A Ship Energy Efficiency Management Plan provides a possible approach for monitoring ship and 
fleet efficiency performance over time and some options to be considered when seeking to 
optimize the performance of the ship (IMO, 2012). The IMO has adopted mandatory guidelines 
(Resolution MEPC.213(63)), which should be taken into account when developing an SEEMP 
(IMO, 2016). Resolution MEPC.213(63) is to assist ship´s masters, operators and owners to 
develop the SEEMP (IMO, 2012). The SEEMP is applied to the sea going vessels over 400 gross 
tonnage (IMO, 2012). 
The SEEMP may form part of the ship's Safety Management System (SMS), if a company already 
implements an SMS (SSPA, 2016). It is obligated for all vessels to have a document of SEEMP 
on board by the 1 January 2013 as MEPC.1/Circ. 683 stipulates and the vessels to be operated 
in accordance with the management plan (Jeong, 2012). An IEE Certificate is issued when the 
existence of SEEMP on-board is verified on an existing ship at the first intermediate or renewal 
survey of the vessel after 1 January 2013, whichever is the first. 
Jeon (2012) notes that, in addition to IMO compliance, the implementation of SEEMP also 
contributes to the reduction in operational costs and air emissions, and the optimization of 
operating strategies and proactive environmental management by means of the efficient use of 
people and assets. The overall objective of the SEEMP is to minimise the impact of GHG 
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emissions via reduction of fuel consumption (Bazari & Longva, 2011). According to Bazari and 
Longva (2011), the SEEMP urges the ship owner and operator at each stage of the operation of 
the ship to review and consider operational practices and technology upgrades to optimize the 
energy efficiency performance of a ship. 
The IMO implementation guidelines for the development of SEEMP, introduce “planning”, 
“implementation”, “monitoring” and “self- evaluation and improvement” as the framework and 
structure of the SEEMP (IMO, 2012). These processes move in a continuous cycle, to ensure 
continuous improvement (Jeon, 2012). According to the Resolution MEPC.213(63), planning is 
the most crucial stage of the SEEMP, in that it primarily determines both the current status of ship 
energy usage and the expected improvement of ship energy efficiency. This stage includes ship 
specific measures, company specific measures, human resource development and goal-setting. 
The implementation stage is made up of establishment of an implementation system and 
implementation and record-keeping, whilst the monitoring stage consists of monitoring tools, 
establishment of monitoring system and search and rescue. Self-evaluation and improvement is 
the final stage of the management cycle, involving the production of meaningful feedback for the 
coming first stage (IMO, 2012).  
Iterative Cycle of SEEMP 
  
Figure 2.4 SEEMP Continuous Cycle (Adopted from IMO, 2012) 
The IMO provided the EEOI as a voluntary measure to establish a consistent approach for 
measuring ships energy- efficiency at each voyage or over a certain period of time (IMO, 2009). 
A study by SSPA (2016), however, indicates that the EEOI as a monitoring tool is not a sufficient 
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KPI for the daily improvement work therefore some companies have developed their own KPI’s, 
used in the monitoring stage of the SEEMP. There are calls for support by ship-owners, to the 
IMO for support in setting of realistic and useful goals, and the development of effective KPI’s that 
could be used in the daily improvement work (SSPA, 2016). 
Annual survey studies by DNV- GL indicates, the major driver for the implementation of SEEMP 
by most ships was the need to comply with regulations (DNV-GL, 2014; DNV-GL, 2015). Prior to 
the enforcement of the SEEMP, some ship operators have already been implementing energy 
efficiency operational measures, suggested within the SEEMP Guidelines, with the aim of 
reducing the energy consumption of their fleet (SSPA, 2016; Bazari & Longva, 2011).  
Resolution MEPC.213(63) provides some energy improvement methods for potential adoption 
within each ship’s SEEMP. These measures include fuel efficient operations; made up of 
improved voyage planning, weather routeing, just-in-time, speed optimization and optimized shaft 
power. Another category, optimized ship handling, involves optimum trim, optimum ballast, 
optimum propeller inflow, optimum use of rudder and heading control systems (autopilot). Other 
measures are hull maintenance, propulsion system maintenance, waste heat recovery, improved 
fleet management, improved cargo handling, energy management, fuel type and measures such 
as the use of computer softwares for calculation of fuel consumption (IMO, 2012). Shipping 
companies prioritise operational measures with low investment cost that are in many cases part 
of their routine (DNV-GL, 2014).  
Measures which are considered to be best practices after completion of SSPA’s (2016) ‘study on 
the optimization of energy consumption as part of implementation of a SEEMP’, are categorized 
into technical, operational, human resources development and systems for management and 
development. The human resources development category involves motivation of all involved, 
education on general as well as specific topics, improved awareness in all segments of the 
company, involvement of staff systems. At the same time, the systems for management and 
development category are made up of performance monitoring and development of easily 
understandable KPIs for the specific vessels as well as for the fleet (SSPA, 2016). 
Bazari and Longva (2011) concluded in their study that drivers to ensure a more effective use of 
the SEEMP are: high fuel and carbon prices; more vigorous awareness building and cultural 
change on board ships, more collaboration between industry stakeholders and a solution to issue 
of split-incentives; and an effective monitoring of SEEMP implementation via rigorous audits and 
reviews.  
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2.4.2 Barriers to the effective implementation of Ship Energy Efficiency Measures 
Most of the literature on barriers to energy efficiency measures in different industries has focused 
on capital intensive and technical investments to prove its existence (Rehmatulla, 2012). In 
shipping, a barrier for energy efficiency improvement is often the relationship between ship 
operator, cargo owner and other stakeholders involved, where the commercial set-up and 
responsibility issues between the different actors often hinders an optimal voyage execution 
(SSPA, 2016). Armstrong and Banks (2015) also identifies the lack of a coherent approach as the 
major reason for ineffectiveness in achieving energy efficiency in vessel operations. They 
subsequently explain that the existence of multiple goals and targets to be achieved by the 
different stakeholders are mutually exclusive, leading to challenges in adopting agreeable energy 
efficiency benchmarking practices within the organization and also the broader maritime industry 
(Armstrong & Banks, 2015). 
The former IMO Secretary-General, Mr. Koji Sekimuzu, in a submission to the 62nd IMO MEPC, 
identified commercial and technical constraints as barriers to the implementation of energy 
efficiency measures. He explained that there are concerns over the claimed efficacy of the 
emission reduction technologies, and also with the implementation of capital investments, the 
phenomenon of split incentives is one of the biggest institution barriers (Sekimuzu, 2014). 
Johnson, Johansson and Anderson (2014) however categorise the barriers to ship energy 
efficiency into information barriers, transactional cost barriers and organizational barriers. Under 
the information barrier category, they went on to explain that information asymmetries include 
split incentives, adverse selection and moral hazard, identifying split incentives as the most well-
known amongst the energy efficiency barriers. 
According to Rehmatulla (2012), the barriers pertaining to shipping have largely pointed towards 
informational problems (information scarcity, reliability, and asymmetry) and split incentives. 
Rehmatulla (2012) proceeds to explain that, the split incentives is one of the institutional barriers 
which usually occurs during fuel saving projects that require capital investments, such as the 
waste heat recovery system. However, with low capital investments, which usually involves actual 
operations (human elements), a study showed that the lack of reliable information on cost savings 
was the highest cited barrier, followed by split incentives and the difficulty in implementing 
measures under some charter types, and the lack of direct control over operations (Rehmutalla, 
2012). The lack of direct control over operations denotes the phenomenon of moral hazard, where 
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the personnel responsible for operations takes decisions on the risks to take during operation, 
whilst the costs of those risks goes to another party, such as the ship-owner or charterer.  
 
2.4.3 Drivers for SEEMP Implementation 
Findings of a study by SSPA Sweden AB on the optimization of energy consumption as part of 
implementation of a Ship Energy Efficiency Management Plan (SEEMP) showed that economy is 
the main driver for the implementation of SEEMP, followed by the growing environmental 
awareness and concern (SSPA, 2016). Other drivers identified were ECAs and the demands end 
users put on transport (SSPA, 2016). According to Rasche, Morsing and Moon (2017) the main 
internal drivers of environmental improvements within shipping companies have been fuel savings 
and energy prices. External drivers are tightening regulations, various forms of cooperation 
amongst stakeholders and the sustainability requirements posed by cargo-owners.  
 
2.4.4 Active Market Players Involved in the Implementation of SEEMP 
The major stakeholders of vessel operations could be classified under three categories namely 
technical, commercial and operational (Armstrong & Banks, 2015). The technical category 
operates as the asset owner, responsible for strategic functions, whilst the commercial category 
is responsible for the commercial operations such as vessel trading, chartering, insurance and 
freight trading (Armstrong & Banks, 2015). The operational category on the other hand, Armstrong 
and Banks (2015) explains, is made up of the crew, fleet managers, technical superintendents, 
are responsible for the day-to-day operations of the vessel. 
For the implementation of SEEMP (Jeong, 2012) identifies two groups of people, being the 
company management and the on-board management teams. The Company Management Team 
will be responsible for developing the plan from the outset; assessing the appropriate measures 
to be introduced within the fleet; collecting the information from the fleet; and monitoring and 
assessing the effectiveness of those measures implemented, whilst the On-board Management 
Team, ship’s crews, will be involved in applying selected energy saving measures into practice 
(Jeong, 2012).  
Narula (2016) identifies SEEMP as a management tool for assisting the crew in managing the 
energy efficiency of ships. Jeong (2012) explains that, in implementing the SEEMP, crew 
familiarization will be important but at the same time the administrative burden to the crew should 
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be kept to a minimum. To reduce the work burden on the crew, IMO recommends that a company 
should implement a “company energy management plan” to manage its fleet and ensures 
stakeholders’ coordination. (SSPA, 2016).  
However, in the implementation of the SEEMP, shore-based personnel such as the ship 
superintendents and the other personnel who aid with the monitoring of the SEEMP are also 
active players, since they also perform some significant functions in the implementation of the 
SEEMP. 
There is a difficulty in finding critical reviews on the role of incentives in the implementation of 
SEEMP. However, incentives play a role in SEEMP like all other management systems involving 
different stakeholders with varying levels of interests and motivation. Most management systems 
are known to be efficient when the interests of all stakeholders involved are considered and 
managed well. Incentives have an effect on motivation to act, and as such, without the right 
incentives an individual might decide to act negatively or not act at all.  
 
2.4.4 Overview of Split Incentives in Ship Energy Efficiency 
Split incentives refers to the situation where the party that gets the benefits, is not the party who 
takes up the risk or cost of implementing beneficial measures (Rialland, Nesheim, Norbeck & 
Rødseth, 2014). IEA (2007) indicate that split incentives are likely to occur when the two parties 
engaged in a contract have different goals and different levels of information.  
In shipping, split incentives are likely to occur in some types of charter, based on the associated 
responsibility for fuel costs existing between ship-owners and charterers (Rehmatulla & Smith, 
2015). Some contract types create split incentives (Baumler, et al, 2014), specifically the time 
charter and the bareboat charter (ICCT, 2011). Another common example of a split incentive 
problem is where the party that would be the implementer of a particular energy efficiency 
measure could be aware of the possibilities but does not implement them, because another party 
bears the energy costs and would thus receive the benefits (Johnson & Anderson, 2016). 
The divided responsibility or split incentives is regarded as one of the biggest institutional barriers 
to implementing fuel saving projects that require capital investments, where there is the divided 
responsibility or split incentive between ship-owner and charterer for fuel costs (Russel, Amand, 
Faber, Nelissen & Wang 2010). This notion is shared by Sekimuzu (2013), who also asserted that 
split incentive is one of the biggest institutional barriers to implementing fuel saving projects that 
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require capital investments, and that the ship-owner, who controls capital spending, is not the 
same as the operator, who is responsible for fuel costs and therefore receives the financial benefit 
from any fuel savings. Also, as the charterers do not own the ship, they have no incentive to invest 
in the ship to make it more energy efficient (IMO, 2015). 
However, a study by Johnson and Anderson (2016) proved that many measures in shipping are 
operational, and that as the crew is generally not evaluated for energy efficiency, little incentives 
exist for improvement.  
Most literature pertaining to split incentives in energy efficiency are limited to the context of 
charter-parties, and as such involves the consideration of parties to the charter-parties alone (i.e. 
the ship-owner and charterer). With the implementation of a ship’s SEEMP, the charterer and 
ship-owner are however, not the only stakeholders involved. The crew on-board and some shore-
based persons also perform some functions. There are also, several passive stakeholders such 
as the shipyards, the regulatory bodies and surveyors. However, these stakeholders would not 
be considered in the research. 
 
2.5 Barriers to implementation of management plans 
Though management plans are intended to improve on efficiency and effectiveness, their 
implementation face some common constraints, which tend to become barriers to their effective 
implementation. Aviso (nd), on an online publication summarises these constraints as involving 
heavy documentation which usually is poorly integrated into existing processes and policies; 
complicated processes involving several players, where the parties tasked with the 
implementation phase had no role in the planning phase; poor access to information; poor 
communication channels, limited potential benefits or incentives leading to poor employee 
involvement; lack of commitment by management due to lack of interest in potential value; and 
lack of knowledge and understanding of processes and procedures. 
 
2.6 Summary 
The purpose of this chapter was to review relevant literature pertaining to the subject under 
research, and also to perform the technique of ‘bracketing’, to prevent personal biases from 
interfering with the research. The lack of relevant literature relating to split incentives in the context 
of implementation of SEEMP, led the researcher to formulate a conceptual structure, based on 
the researcher’s experience as an administrator. The conceptual structure served as a tentative 
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framework which aided in the formulation of the research questions, and it depicts what the 
researcher knows about the phenomenon. Theories and concepts related to the phenomenon 
such as equity theory, expectancy theory, operant conditioning which are seen as variables 
affecting the phenomenon, were also reviewed.  
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Chapter Three 
3.0 Methodology 
3.1 Introduction 
This chapter provides a detailed description of the methodology adopted for the research. 
Descriptions of the research design, participants, sampling procedure, data collection, and data 
analysis is done here. Also, an explanation of the researcher’s role and ethical issues is provided. 
Finally, the limitations to the methodology adopted for this study is briefly outlined. 
 
3.2 Research Design 
The purpose of this phenomenological study was to explore the prevalence of split incentives in 
the implementation of the SEEMP, from the perspective of maritime professionals who have 
actually had the experience of implementing a ship’s SEEMP. The aim of the research was to 
assess the phenomenon of split incentives in the context of implementation of the SEEMP, with 
the ultimate aim of optimizing energy efficiency. 
A phenomenological qualitative approach was considered for the research because the 
implementation of the SEEMP involves multi-stakeholders, each with differing incentives and 
derived benefits from the effective implementation of the energy efficiency management plan. I 
therefore intend to ascertain the essence of the research topic through the experience and 
perspective of different stakeholders of the management plan. 
 
3.2.1 Qualitative Study 
Qualitative research involves the uncovering of the meaning of a phenomenon for those involved, 
and as such, qualitative researchers seek to understand how people interpret their experiences, 
how they construct their worlds, and what meaning they attribute to their experiences (Merriam & 
Tisdell, 2016). Basically, qualitative research gives ‘voice’ to the participants, which may be from 
individual workers experiencing a phenomenon or from key informants, making up of those in the 
organization thought to possess greater knowledge about the phenomenon under study or 
analysis, than others may possess (Bluhm, Harman, Lee & Mitchell, 2010).  
With qualitative study, there is the effort to understand phenomena through qualitative methods, 
such as participant observation, in-depth interviewing, and others, who yield descriptive data 
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(Taylor, Bodgan & DeVault, 2016). Qualitative research is beneficial for exploring new topics or 
understanding complex issues and for explaining people’s beliefs and behaviour (Hennik, Hutter 
& Bailey, 2011). The overall purpose is to understand how people make sense of their lives and 
their experiences (Merriam & Tisdell, 2016). Therefore, a qualitative approach to this study would 
provide in-depth descriptions of the phenomenon under study through the lived-experiences of 
the participants. 
Research flowchart 
 
Figure 3.2 Research Flow Chart 
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3.2.2 Phenomenology 
Phenomenology is one of the approaches to qualitative research however, the philosophy of 
phenomenology also triggers qualitative research, and as such, some people assume that all 
qualitative research is phenomenological (Merriam & Tisdell, 2016; Lester, 1999). With 
phenomenology as an approach to qualitative research, the researcher setting aside the veracity 
of the phenomenon adopts an open phenomenological approach, which refrains from importing 
external frameworks but rather focus on the description of lived-experience (Finlay, 2009). The 
point is to use these descriptions as a justification from which to discover fundamental shared 
features that mark the phenomenon (Wapner, Demick, Yamamoto & Minami, 2000). Thus, any 
experience can serve as a phenomenological topic.  
This approach acknowledges that each individual has his own peculiar reality, which is generally 
subjective in nature. Phenomenology has the potential to apprehend human experience and trace 
the essence of a phenomenon and explicate it in its original form as experienced by the individuals 
(Kafle, 2011). The researcher chose to use the phenomenological qualitative approach amongst 
the several qualitative approaches because I intend to explore the distinctive nature of 
stakeholders’ lived-experiences on the subject matter, in the context of implementation of a ship’s 
SEEMP. Also, due to the lack of data pertaining to the topic under study, there was the need to 
understand the phenomenon, through the lived experience of persons, who have actually 
experienced the phenomenon. 
 
3.3 Participants 
Participants for the research, were required to be maritime professionals who have had the 
experience of implementing a ship’s SEEMP. Considering that at least three stakeholders (ship 
owner/representative, shore-based personnel and ship-crew) take active part in the 
implementation of the SEEMP, it was essential that the selection of participants included these 
three stakeholders. With the on-board personnel, it was a requirement that he/she had sailed 
within the last four years, and have had some experience with the implementation of the SEEMP. 
It was a requirement that all participants have had some prior experience in the implementation 
(or development) of a ship’s SEEMP. 
The participants were issued an information sheet, which introduced them to the research topic 
and the purpose of the research. The research methodology adopted was explained in that 
information sheet. Also, potential risks for participation, confidentiality issues and means of 
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handling of collected data was included in the information sheet. The participants were 
subsequently presented with a consent form to seek their express consent to be included in the 
research. The consent form also made provisions for participants who preferred to be recorded 
and that their personal details be included in the reporting of the data.  
 
3.4 Sampling 
The total sample size of the research was eight (8) maritime professionals. A purposive sampling 
method was adopted for the selection of participants. The purposive sampling technique, also 
called judgment sampling, involves the selection of participants by reason of the qualities these 
participants possess (Etikan, Musa & Alkassim, 2016). The criteria for selection was 
predetermined before the sample was drawn, as outlined in the participant description section. 
The importance of purposive sampling is the identification and selection of information-rich cases 
for the most effective use of limited resources (Patton, 2002). 
Participants were selected based on the purpose of the research, with the expectation that each 
participant will provide unique and rich information of value to the research (Etikan, Musa & 
Alkassim, 2016). The research employed the maximum variation technique of purposive sampling 
because the implementation of the SEEMP involved at least three active stakeholders (ship-
owner/representative, the shore-based personnel and crew). This technique involves searching 
for case or participants who cover the spectrum of positions and perspectives in relation to the 
phenomenon one is studying (Palys, 2008). The basic principle behind maximum variation 
sampling is to gain greater insights into a phenomenon by deliberately trying to interview a very 
different selection of people, whereby their aggregate answers can be close to the whole 
population's, which would consequently lead to the identification of common themes that are 
evident across the population (List, 2004). There was a need to put in some level of population 
validity in order to get the perspective of the various stakeholders; hence the choice of the 
maximum variation sampling technique. 
 
3.5 Pilot Interview 
A pilot study was undertaken to test the validity of the interview questions. A pilot study gives 
advance warning about where the main research project could fail, where research protocols may 
not be followed, or whether proposed methods or instruments are inappropriate or too 
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complicated, and also aids in identifying potential practical problems in following the research 
procedure (van Teijlingen & Hundley, 2001).  
The questions were then taken through some peer review, where the researcher presented the 
interview questions to some associate maritime professionals for their critique and feedback. Two 
persons were then selected to participate in the pilot interviews. The pilot interview participants 
were taken through the same procedure as the real interview to test the reliability of the whole 
interview process. The data obtained from the pilot interviews were however, not reported in the 
research.  
The questions were subsequently redesigned based on some feedback from the pilot study and 
peer review. The data and information from the pilot interview were secured by the researcher, 
with no access to it by any other persons other than the researcher. 
 
3.6 Data Collection 
The data collection method for this research was the use of phenomenological inquiry through 
the use of interviews designed to research into split incentives in the implementation of the 
SEEMP. This approach was selected principally to attain relevant and insightful data, based on 
their personal experiences, acquired through the description of their experiences, pertaining to 
the phenomenon under research.  
Dates and times for interviews were agreed to ensure maximum convenience. Participants were 
advised that the interview would take up a minimum of thirty minutes of their time. Participants 
had to give their express consent for the interviews to be recorded before the interviews began. 
All recorded interviews were then transcribed, with each participant’s copy given to him to check 
for accuracy. 
Some of the interviews were conducted face-to-face, whilst others were done through telephone 
medium. A set of semi-structured questions were developed for all participants. The interview 
questions were open-ended, and their order was varied from participant to participant, based on 
the direction their answers. To ensure consistency, all interviews were solely conducted by the 
researcher. 
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3.6.1 Face-to-face interviews 
The researcher relied on face-to-face interview, as some participants are located within the 
immediate vicinity of the researcher. With face-to-face interviews, gestural aspects of the 
discourse are visible to both the participants and the researcher (Gibson & Brown, 2009), and this 
allows the detection if a question or an answer does not convey the intended implication (Crano, 
Brewer & Lac, 2015). However face-to-face interview was used on only three occasions out of 
the eight interviews. 
 
3.6.2 Telephone interviews 
The researcher resorted to the use of telephone interviewing for data collection in most cases. 
The main reason of telephone interviewing is that it enables data to be collected from 
geographically scattered samples more cheaply and quickly than by field interviewing (Thomas & 
Purdon, 1994; Crano, Brewer & Lac, 2015). 
The data obtained from telephone interview are regarded as quality, factual and reliable as with 
face-to-face interviews (Thomas & Purdon, 1994). Hence, the researcher decided to use 
telephone interviews for participants who were not located in the immediate vicinity of the 
researcher but had access to a telephone and a reliable telephone network. 
 
3.7 Data Analysis 
Qualitative data analysis principally involves identifying themes, categories, patterns, or answers 
to research questions (Merriam & Tisdell, 2016). Flick (2014) asserts that the final aim of 
qualitative data analysis is to arrive at generalizable statements by comparing various materials 
of various texts or several cases. Data analysis began right after the formulation of the research 
questions, simultaneously with data collection.  
The research adopted Colaizzi’s (1978) phenomenological data analysis, as reported by Sanders 
(2003). The framework for my data analysis is listed as follows: 
● Acquiring a sense of each transcript 
● Extracting significant statements 
● Formulating of meanings 
● Organising formulated meanings into clusters of themes 
● Exhaustively describing the investigated phenomenon 
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● Describing fundamental structure of the phenomenon 
● Returning to the participants 
 
3.8 Credibility and Reliability 
Validity and reliability in qualitative research involve conducting the investigation in an ethical 
manner, and also, validity and reliability are concerns that can be approached through careful 
attention to a study’s conceptualization and the way in which the data are collected, analysed, 
and interpreted, and the way in which the findings are presented (Merriam & Tisdell, 2016).  
To raise the credibility of the research, the researcher avoided the use of convenience sampling. 
However, considering the exposure of the first ever Maritime Energy Management (MEM) class 
at World Maritime University (WMU), to energy efficiency issues, the researcher decided to use 
two persons from his MEM class, to get the advantage of gaining insights from people with both 
experience and academic training in maritime energy management.  
Participants were given a transcribed copy of their interviews to thoroughly check them for 
accuracy, and if needed, give additional clarity or insights. This process ensured credibility and 
reliability as the researcher only reported data which had been assessed by the participants as 
being accurate and findings are consistent with the data. 
 
3.9 Transferability 
Transferability refers to the ability to show the findings of qualitative research can be generalized 
or transferred or have applicability in other contexts or settings (Trochim, 2006). 
Phenomenological research is generally considered deficient in its generalizability across 
populations, to different settings and across times (Johnson, Onwuegbuzie & Turner, 1997) hence 
has a low level of transferability. However, the phenomenon of split incentives is not limited to the 
implementation of SEEMP alone. Split incentives has been an issue concerned with energy 
efficiency in several contexts such as hull ship hull maintenance and retrofitting of vessels to make 
them more energy efficient, amongst others. Split incentives even cuts across other sectors, 
including the built environment, where it is prevalent in arrangements between house-owners and 
tenants. 
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3.10 Researcher’s Role 
A characteristic of all forms of qualitative research is that the researcher is the primary instrument 
for data collection and analysis (Merriam & Tisdell, 2016; Jackson, 1990), and as such, the role 
of the researcher needs to be clearly described. The researcher is a MSc. candidate of World 
Maritime University, specializing in Maritime Energy Management. Since understanding is the 
goal of this research, the human instrument, who is able to be immediately responsive and 
adaptive, would seem to be the ideal means of collecting and analysing data (Merriam & Tisdell, 
2016).  
The researcher solely administered all the interviews throughout the research and made every 
effort to eliminate any form of bias. Two participants who have attained the same formal training 
in Maritime Energy Management, as the researcher, were included in the research. Their inclusion 
was mainly to have the perspective of persons with formal training in Maritime Energy 
Management, as well as having the requisite experience of having partaken in the implementation 
of a ship’s SEEMP. The researcher has the assumption that these two participants would provide 
some varied perspectives to their experience due to the formal training they have had. 
 
3.11 Bracketing 
The researcher employed a technique known as bracketing to eliminate interference of the 
research process. This technique was applied only to the researcher. Bracketing is a way to 
ensure validity of data collection and analysis and to maintain the objectivity of the phenomenon 
(Speziale & Carpenter, 2007). The researcher’s personal biases have been declared in the 
Chapter two (2), review of literature chapter of the research. The aim of bracketing is to separate 
what is already known about the phenomenon from the experience of participants. It is possible 
to interpret the behaviour and reflections of others better, if s/he is able to recognize his or her 
personal views and able to discern them from those of others (Dibley, 2011). With this research 
designed to obtain and analyse the lived-experiences of participants, bracketing was necessary 
to be done, so as to prevent any form of bias. 
 
3.12 Ethical Issues 
No ethical issue is readily identified with this study. Participants were asked to give their express 
consent if they want their names and personal details included in the report of the research. The 
participant who failed to his consent, was assigned a pseudo name, which would preserve his 
 30 
requested anonymity. The participants were, however, not required to engage in any unethical 
activity or any activity that could pose any risk to them whatsoever therefore, all eight participants 
gave their express consent for the interview to be recorded and their names and personal details 
included in the reporting. 
All recorded interviews were stored on a password-protected laptop of the researcher, which 
could solely be accessed by the researcher. All transcripts were kept confidentially by the 
researcher in a locked cabinet in the researcher’s room. Upon award of the degree, all interviews 
and transcripts related to the research will be destroyed and will not be used for any future 
researches. The recordings will be deleted and all transcripts will be shredded. 
 
3.13 Limitations of the methodology      
Qualitative research involves the use of rather few participants and this is liable to be less likely 
to be taken seriously by other academic researchers, practitioners and policy-makers (Griffin, 
2004). One other limitation of qualitative approaches is that their findings cannot be extended to 
wider populations, because the findings of the research are not tested to discover whether they 
are statistically significant or due to chance (Atieneo, 2009). 
The data collection method depends on the skills of the participants who provide the information. 
Participants with low interest in the topic under research often do not elaborate themselves well. 
There is also the risk of bias (Creswell, 2014). The amount of data to be collected and analysed 
from interview is usually time-consuming and labour intensive (Creswell, 2014).   
   
3.14 Summary 
The research adopted a phenomenological qualitative approach for the study so as to gain the 
essence of the topic under research through the experiences and perspectives of the different 
stakeholders involved in the implementation of the SEEMP. The participants were made up of 
eight (8) maritime professionals, who have had some experience with the development/ and or 
implementation of the SEEMP. The purposive sampling with the maximum variation sampling 
technique was used, to gain greater insights by involving a selection of people with varying 
backgrounds. The data collection method employed was the use of face-to-face and telephone 
interviews, administered by the researcher alone. The interview questions were semi-structured, 
and were designed in a way to bring out relevant statements pertaining to the topic under study. 
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The questions went through validity tests such as pilot interviews and peer review. Colaizzi’s 
(1978) phenomenological 7 step data analysis framework was used in analysing the data obtained 
from the interviews. The research acknowledges the researcher’s role, limitations of the 
methodology and ethical issues. 
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Chapter Four 
4.0 Data Analysis  
4.1 Introduction 
This chapter presents analysis of the data collected for the research, and research findings. Data 
was collected through interviewing of a total sample of eight (8) maritime professionals who have 
had some experience in the implementation of a ship’s SEEMP. The research method, being 
qualitative phenomenological, explores the phenomenon of split incentives in the context of 
implementation of SEEMP, through the perception and lived experiences of selected maritime 
professionals who have actually taken part or played a role in the implementation of a ship’s 
SEEMP. 
The data analysis framework adopted by the research is Colaizzi’s (1978) phenomenological 
seven-step data analysis (Colaizzi’s, 1978 cited in Sanders, 2003; Mackenzie, 2009) below; 
1. Transcribe interviews immediately after the interview and read over several times to gain a 
sense of the whole content. 
2. Extract significant statements that pertain to the phenomenon from each transcript. 
3. Formulate meanings as from the significant statements. 
4. Organize formulated meanings into categories, clusters of themes and themes. Validate the 
clusters of themes by referring back to the original transcript to ensure no data has been 
ignored or added to. 
5. Integrate the results into an exhaustive description of the topic being studied. 
6. Formulate the fundamental structure of the phenomenon. 
7. Validate the descriptive results by returning back to the participants to confirm if this analysis 
describes their experience. 
 
4.2 Participants 
The participants included eight (8) maritime professionals, made up of three engine officers, two 
deck officers and two shore-based personnel and one senior manager of an international shipping 
line, who have had some experience either in the development or implementation of the SEEMP, 
or both. Out of the eight (8) participants interviewed, seven (7) of them gave their express consent 
for their personal details to be included in the research. The one who was unable to give his 
consent had a pseudo-name used.  
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The participants consist of five (5) on-board personnel and three (3) shore-based personnel. All 
five on-board personnel are in the senior ranks (made up of two chief engineers, two second 
engineers, and one master) whilst the shore-based persons consist of one ship superintendent, 
one port captain and a senior manager. As explained earlier, participants for the research, were 
required to have had some experience of implementing a ship’s SEEMP, and it was essential that 
the participants included the active stakeholders involved in the implementation of the SEEMP 
hence, the selection of these participants. 
 
4.3 Data Analysis 
4.3.1 Step One 
Each of the eight (8) transcripts was read through several times to get a sense of the whole 
content. The research seeks to explore the phenomenon as experienced by the participants, so 
at this point, any thoughts of the researcher pertaining to the phenomenon under research was 
aptly put into the reflexive diary. Codes were assigned to each participant. 
Table 4.3.1 Participants of the research with assigned codes 
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4.3.2 Step Two 
All the significant statements pertaining to the phenomenon of split incentives in the context of 
implementation of the SEEMP, were identified in each transcript and highlighted. These 
statements were written down and extracted (as shown in tables 4.3.2.1 – 4.3.2.8). A total of one 
hundred and thirty-three (133) significant statements were extracted from the eight (8) transcripts. 
It was observed that some of the statements were common of some of the participants.  
Table 4.3.2.1 Significant statements of P1 
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Table 4.3.2.2 Significant statements of P2 
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Table 4.3.2.3 Significant statements of P3 
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Table 4.3.2.4 Significant statements of P4 
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Table 4.3.2.5 Significant statements of P5 
  
Table 4.3.2.6 Significant statements of P6 
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Table 4.3.2.7 Significant statements of P7 
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Table 4.3.2.8 Significant statements of P8 
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4.3.3 Step Three 
This step involved the formulation of meanings for all one hundred and thirty-three extracted 
significant statements (as shown in table 4.9). In the end, one hundred and thirty-three (133) 
meanings were formulated in correspondent to the one hundred and thirty-three (133) significant 
statements. Due to the similarity of some of the statements made by the participants, some 
significant statements were found to have the same meanings, therefore, these formulated 
meanings were reduced to seventy-four (74), as shown in table 4.3.3. 
Table 4.3.3 Formulated meanings and corresponding significant statements 
  
 42 
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4.3.4 Step Four 
The seventy-four (74) formulated meanings were grouped into categories and then into clusters 
of themes. The clusters of themes were then subsequently combined together to create distinctive 
themes. Nine (9) theme clusters were combined together to create four (4) distinctive themes.  
Table 4.3.4 Theme clusters and emergent themes for formulated meanings 
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4.3.5 Step Five 
The emergent themes were integrated into an exhaustive description of the topic under research. 
In this step, the themes were merged together to produce a tentative structure of the 
phenomenon. The researcher referred to the transcripts to present phrases and sentences that 
best describe the formulated structure. 
All participants, in one way or the other, expressed that the implementation of the SEEMP 
presents additional work for the personnel involved. Roles of stakeholders in the implementation 
of the SEEMP varies. As asserted by most of the participants, the additional work is largely 
attributed to the volume of monitoring and documentation they have to do because of the SEEMP. 
The ship owner and his/her representatives are responsible for the development of the SEEMP. 
The development of the SEEMP is outsourced to a specialist, however, senior management is 
involved in the planning stage. 
As asserted by P8: 
“…I was Involved in the planning process...” 
As claimed by P1: 
“We were engaged in implementation mostly as shipboard personnel and also providing 
some feedback to the company not only for those specific ships but also for the sister 
vessels” 
P2 also claims:  
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“When implementing the SEEMP… no I don’t remember doing additional work only paper 
works energy consumption fuel consumption I have to input them in different forms “ 
There seems to be varying levels of involvement amongst the active stakeholders, with some 
perceiving that they do more work on-board than the personnel offshore and as such deserve to 
be given some incentives for their performance. These persons have the notion that they are not 
being rewarded for their efforts they put in to ensure energy efficiency and its associated profits, 
and as such split incentives is occurring. Likewise, some offshore persons, such as P7, also talks 
about the extra maintenance works he has to do because of SEEMP. In the absence of adequate 
incentives, this demotivates them in putting in their optimum efforts to optimize the implementation 
of the SEEMP. 
As P1 said: 
“No…we could but it was not effective because first of all, there was no gain in terms of 
energy for the seafarers on board...when the is no gain, no benefits, eehhh…there is no 
motivation to spend time and energy in implementing something. “      
All participants assert their personal drivers and barriers for the optimum implementation of 
SEEMP. Some expressed that they are motivated to implement the SEEMP optimally because 
they get satisfaction from the effects their efforts have on the environment. Others claim they are 
motivated because of the need of a good letter of recommendation. With ship-owners, the 
purpose of SEEMP for either economic reasons or just for regulation compliance sake, so as to 
escape penalties. 
P6 explains that: 
“due to errmmm…climate change and global warming, we need to also contribute to help 
the situation but if our actions bring about some savings, I think it is right that we get 
something from it.” 
P2 also claims that: 
“my motivation was…about the environment…. there was no incentives involved towards 
implemented SEEMP” 
P8 asserts that: 
“…With the implementation of the SEEMP, we are able to make some profits…” 
There is generally a lack of incentives for the stakeholders involved in the implementation of the 
SEEMP.   
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According to P1: 
“…because I told you that when there is no incentives when there is no gain for the ship 
personnel on-board not for the company owner or charterer…” 
P3 also claims: 
“…there are no incentives whatsoever for the crew for the implementation of SEEMP…” 
Based on the data obtained from P8, it is asserted that it is difficult to actually ascertain the effort 
put in by a particular active stakeholder because the activities do not work in isolation but involves 
several inter-related activities and as such, to isolate the activity of one active stakeholder 
pertaining to what his/her efforts with the implementation of SEEMP contributed to fuel savings, 
is daunting and it would be difficult to provide incentives based the implementation of SEEMP 
alone. This makes extremely unlikely for incentives to be allocated to the stakeholders involved 
in SEEMP implementation. 
In the words of P7: 
“It takes time for your performance to be measured so it is a long period…. The promotion 
is not for SEEMP alone but supervision of all other measures” 
P4 also claims: 
“The company is looking to maximize profit so you are given a little bonus when you do 
well… the bonus is not for the fuel reduction alone but for your overall performance” 
 All participants made assertions that incentives and motivation lead to optimised 
implementation of SEEMP.  The lack of incentives affects motivation, which in turn affect 
performance. The lack of incentives also leads to a high employee turnover rate.  
All participants propose training and awareness as a viable way to improve on the optimization 
of the implementation of SEEMP. Whilst others suggest that appointment of a SEEMP officer on 
board, who would be solely in charge of the implementation of the SEEMP would lead to the 
optimization of the SEEMP. 
P4 asserts that: 
“No training, but I am expected to know about it…Training and awareness programmes 
would help the seafarer understand what to do” 
P6 also suggests claims: 
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“…no training whatsoever but they are things we do…People should be given training on 
SEEMP” 
A participant suggested a re-alignment of costs and incentives in contracts. Other 
recommendations include the need to focus on human element to optimize SEEMP and profit 
sharing among stakeholders. 
 
4.3.6 Step Six 
A reduction of the exhaustive descriptions was done to formulate the fundamental structure of the 
phenomenon. All descriptions deemed to be redundant were eliminated from the structure. 
“Split incentives in the context of SEEMP occurs when the parties involved regard the 
implementation to be additional work without any incentives or when the incentives derived 
is perceived to be enjoyed by another party. The capital cost involved in the 
implementation of the technical aspect of SEEMP discourages implementation. Most ship-
owners rather depend on the operational aspect of the SEEMP. Though most processes 
in the SEEMP were already being performed by the parties prior to the enforcement of the 
SEEMP, the introduction of the SEEMP has brought about record-keeping and monitoring, 
which are very vital but adds additional work. The lack of expected incentives and split 
incentives lead to a suboptimal implementation of the SEEMP. The provision and 
alignment of incentives would lead to the optimization of SEEMP. Also, training of 
personnel and the provision of an SEEMP officer on-board to take responsibility of record-
keeping and monitoring would reduce the phenomenon of split incentives in the context of 
SEEMP implementation.” 
 
4.3.7 Step Seven 
The purpose of this step was to validate the results of the research by returning to participants to 
confirm if the analysis described their experience. However, due to time constraints, the 
researcher was able to confirm from only four out of the eight participants. There were some 
extensive discussions with these four participants, prior to their validation. This step was relevant 
for the research because it added rigour (Creswell, 2009). However, no new data emerged from 
the participants. 
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4.4 Summary 
The data collected from the interviews went through Colaizzi’s (1978) 7 step data analysis 
framework, which involved; transcribing of the interviews, extracting of significant statements, 
formulating of meanings from significant statements, extracting of themes from the statements, 
formulation of an exhaustive description and fundamental structure of the phenomenon and 
validating of the descriptive results. Eventually, four themes emerged; motivation, additional work, 
incentives affect performance and improvement. 
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Chapter Five 
5.0 Research Findings and Discussions 
5.1 Introduction 
This chapter presents the findings of the research. Subsequently, discussions of the findings are 
made in relation to appropriate literature and known concepts, theories and literature, to explain 
the findings. 
 
5.2 Findings 
Four (4) themes were derived and presented in the research. In this section, these themes are 
being considered and connected to the objectives of the research. 
 
5.2.1 Emergent Themes 
1. Role of stakeholders 
2. Drivers and barriers for Stakeholders 
3. Incentives and motivation for optimised implementation 
4. Improvement 
 
5.2.2 Research Objectives 
1. Identify the motives and interests of stakeholders in the implementation of SEEMP 
2. Demonstrate and analyse the essence of incentives in the context of implementation of 
SEEMP. 
3. Assess the split incentive phenomenon in the implementation of SEEMP 
4. Recommend regulatory and practical solutions to mitigate split incentive barrier in the 
implementation of SEEMP. 
5.2.2.1 Identify the motives and interests of stakeholders in the implementation of SEEMP 
Participants’ description of their experiences with the implementation of the SEEMP revealed the 
differing motives and interests of the various parties to the SEEMP. Incentives and Motivation for 
effective implementation of SEEMP varies from person to person, and the motives of the ship 
owner or company has an effect on the motives of the implementing parties. The research 
revealed that whilst some ship owners implement the SEEMP for the purpose of energy efficiency, 
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others only implement the SEEMP just to meet the mandatory regulations. With the on-board and 
shore-based personnel who are part of the implementation team, they implement the SEEMP 
based on various reasons, including to ensure they get a good recommendation letter for future 
contracts, an awareness of the effect of emissions on climate change and global warming; to keep 
their job, as non-performance means insubordination and would consequently lead to 
punishments; to perform well in appraisals for promotions; and the expectation of a future reward. 
  
5.2.2 Demonstrate and analyse the essence of incentives in the context of implementation of 
SEEMP 
Incentives, as considered in this research are limited to rewards and financial remunerations. 
Participants identify money as their main aim for working and as such their motivation. Most 
participants demonstrated the essence of incentives in the context of implementation of SEEMP 
by asserting or implying that incentives affect performance. With the promise or expectation of 
agreed incentives at the end of an activity, participants would put in their utmost in order to realise 
these incentives. However, in the absence of these incentives, participants are prone to minimize 
their efforts or put in the minimum acceptable effort in the implementation of the SEEMP. When 
the motive of the ship owner or company for the implementation of the SEEMP is for just 
compliance and not for economic reasons, there are no incentives available to stakeholders, and 
as such since the regulation only compels ships to have the SEEMP on-board, stakeholders 
would create a substandard SEEMP and only keep the document on-board without implementing 
it. 
5.2.2.3 Assess the split incentive phenomenon in the implementation of SEEMP 
As per the data from participants, the phenomenon of split incentives are only present when 
stakeholders perceive to have played a role, which has consequently led to the reduction of fuel 
consumption, and increased profits, without them benefiting directly from it. In that sense, split 
incentives are experience on-board and shore-based personnel, who are tasked with the 
implementation of the operational aspect of SEEMP. However, the ship-owner experiences the 
phenomenon of split incentives in some charters (time and bareboat), when there are no 
provisions in the contracts, which concerns energy efficiency and the allocation of incentives 
obtained from the implementation (especially with the technical aspect) of the SEEMP. Therefore, 
the type of charter and the agreement between the ship-owner and charterer has an influence on 
the motive of the ship-owner or company in the implementation of the SEEMP, whether it would 
be for compliance or economic reasons. This motive of the ship-owner then has a ripple effect on 
the general implementation of the SEEMP. When the purpose is just to comply with regulations, 
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those tasked with the implementation get no incentives, but when the SEEMP is for economic 
reasons, incentives are created. Depending on the contract provisions between ship-owner and 
charterer; and crew and employer, split incentives occur. 
5.2.2.4 Recommend regulatory and practical solutions to mitigate split incentive barrier in the 
implementation of SEEMP 
Participants made some suggestions that would lead to the mitigation of the split incentives 
phenomenon, and ultimately lead to improvements in the implementation of the SEEMP. 
Paramount of these suggested measures is the need for training and awareness of players in the 
maritime industry so as to make all relevant persons to the SEEMP aware of issues of climate 
change and emissions control, and the need for the implementation of the SEEMP. Also, best 
practices would be informed to relevant persons for adoption. Another measure is the need for 
companies to develop and implement the SEEMP based on economic reasons and not for 
compliance sake only. Though the regulation suggests that the monitoring and record-keeping 
should be primarily performed by personnel offshore, and burden on on-board persons minimized, 
participants made it known that the implementation of SEEMP has brought about excessive 
paperwork and documentation on-board. Adherence to the regulation would hence, reduce the 
burden on the on-board personnel. Participants also suggested the appointment of a SEEMP 
officer on-board, whose sole responsibility would be to implement the SEEMP, especially with the 
record-keeping and monitoring aspect. With several systems and plans on-board for 
implementation, participants suggested that the SEEMP should not be implemented in isolation 
but regulations be made to make SEEMP susceptible to be integrated into other management 
plans. 
 
5.3 Discussions 
This discussion section considers the various findings in relation to relevant literature, concepts, 
and theories. 
Energy efficiency is driven by many factors including awareness, decrease in technology price 
levels, increase in energy prices, technology appeal, non-energy benefits and environmental 
regulations (Reddy & Assenza, 2007). Energy prices play a crucial role in the adoption of energy 
efficiency measures. When energy prices are low, it does not make economic sense to invest in 
technologies and other measures which come at a cost, to save energy, since the savings made 
would be insignificant in relation to the amount invested.  
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Participants expressed that they implement SEEMP because it is a company requirement and 
they want to keep their jobs. This means that operant conditioning is very dominant in the maritime 
sector, where employees have to adhere to a company’s directive irrespective of how they feel 
just so they keep their jobs. Failure to adhere to the requirement would lead to the employee 
losing his employment. Also, a participant claimed he would leave his place for employment for 
another place if the lack of incentives for the implementation of SEEMP persists. Both situations 
are examples of positive punishments. 
With the influx of manning companies and contracts between shipping companies and the crew, 
being signed prior to the voyage, there is no or very little room for incentives to be allocated to 
the crew after the voyage is completed. There is no reliable and verified figure for the energy 
efficiency technologies used during ship operations, as all venders of these technologies give 
varying figures for their potential. As such, it is difficult to get the actual contribution of on-board 
crew to energy efficiency. As per the data obtained from participants, companies therefore wait 
for a period to actually get their profits made during that period in order for them to pay bonuses 
to contributors to that gain, but with the nature of recruitment of personnel to man the ships, there 
is the phenomenon of having different sets of on-board personnel on each trip during the period 
under review and this makes it impossible to ascertain the actual effort made by each person. 
Again, participants who obtained any form of incentives asserted that the incentives are based on 
overall performance and not SEEMP in isolation. 
The phenomenon of inequity brings about split incentives in the context of implementation of the 
SEEMP. This is so because when a party, such as the shipboard personnel perceive their 
treatment, in terms of incentives and rewards to be unfair, they would experience inequity. As 
earlier explained, people place some weighting and importance on the various inputs and outputs, 
and they make comparisons by contrasting their perceived inputs and outcomes with what they 
perceive of others’ inputs and outcomes, and they experience a sense of inequity, when the 
proportion is seen as unequal (Kanfer, 1990). Participants claimed they had to do activities which 
were important to the effective implementation of the SEEMP, with one participant expressing 
that the activities performed by the shipboard personnel are more important than other parties. 
With such perceptions, inequity is prone to come up, and consequently, split incentives. One 
effect of inequity is a change in input. Changes to inputs could be in the form of increasing or 
decreasing levels of inputs, through the quality of work or absenteeism (Mullins, 2016). With such 
an effect, the SEEMP would not be implemented as it should. This can be resolved with adequate 
provisions in contracts. 
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According to participants, contracts are signed prior to the start of the voyage and is difficult to 
alter once the contract is completed. The phenomenon of a double moral hazard sets in, when 
both the ship-owner and other parties act opportunistically within a contract. There may be an 
agreement for either party to behave in a certain way in the contract, but during the contract, 
either party may decide to act in a different way which may bring costs to the other party. There 
may be an agreement for the crew to move at a certain speed but changes in environment may 
demand that the ship increase its speed, which may lead to fuel inefficiency, bringing costs. It is 
extremely difficult to write a complete contract which specifies the payments and actions of all 
parties in every observable state of nature (Grossman & Hart, 1986). 
 
5.4 Summary  
Incentives affect motivation, and motivation in turn, affect the performance and actions of people. 
The motive for the implementation of SEEMP determines how effective the SEEMP would be in 
dealing with energy efficiency.  Split incentives occur when a party to a contract, agreement or 
undertaking, perceives other parties to gain from his/her contributions towards the achievement 
of an objective. Split incentives can however be mitigated by measures such as training and 
awareness, the inclusion of incentives in contracts, appointment of a SEEMP officer on-board and 
implementing the SEEMP for economic reasons. 
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Chapter Six 
6.0 Conclusion and Recommendations 
6.1 Introduction 
The research sought to bring to light the essence of split incentives in the context of SEEMP and 
measures that could be employed to resolve this phenomenon to ensure an optimized 
implementation of the SEEMP, and ultimately, an optimized ship energy efficiency. 
 
6.2 Conclusion 
The research, in order to achieve the aim sought to identify the motives and interests of 
stakeholders in the implementation of SEEMP; identify the motives and interests of stakeholders 
in the implementation of SEEMP; demonstrate and analyse the essence of incentives in the 
context of implementation of SEEMP; assess the split incentive phenomenon in the 
implementation of SEEMP; and recommend regulatory and practical solutions to mitigate split 
incentive barrier in the implementation of SEEMP. 
The analysis and findings established that parties involved in the SEEMP implement it because 
of several motives. With ship-owners and companies, the SEEMP is implemented for either 
economic or regulation compliance reasons. The shipboard and shore-based persons who take 
part in the SEEMP’s implementation do so because of incentives, or other motivations such as 
the need to keep one’s job, the need of a good appraisal, to avoid punishment from superiors, the 
need of a good recommendation, and because of their awareness of the effect emissions have 
on the environment. 
The above-mentioned motives for the implementation of SEEMP also serve as drivers for effective 
implementation. However, barriers to effective implementation as provided by participants 
include, the lack awareness of the need for energy efficiency (of all stakeholders), lack of training 
and awareness of energy efficiency measures (ship-owners and ship-board personnel), 
overburden of shipboard personnel with documentations and record-keeping, split incentives (for 
ship-owners and shipboard personnel), lack of incentives and misaligned responsibilities, where 
one person’s duty is given to another to implement.  
The findings also demonstrate that the shipboard personnel do not really do any additional work 
because the processes provided in the SEEMP are operational activities which they ought to be 
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doing nonetheless. However, though the regulation (Resolution MEPC.213(63)) recommend that 
the burden of record-keeping and monitoring should not be put on the on-board personnel, the 
opposite happens, and this creates great burden on the crew. This consequently creates the 
perception of extra work being done hence the need for incentives for the contribution to energy 
efficiency. The essence of split incentives in the context of implementation of SEEMP is basically 
the phenomenon where shipboard personnel are made to take up additional work, mostly in the 
form of record-keeping and monitoring, without any incentives allocated for those activities. Also, 
split incentives occur in the context of the implementation of SEEMP when ship-owners put in 
place measures (mostly technical measures of the SEEMP), but due to contracts (charters), the 
benefits, in terms of reduced fuel consumption goes to the charterer because he takes up the cost 
of the fuel. 
No regulatory amendment is needed for optimization of the SEEMP. However, the provision in 
the regulation (Resolution MEPC.213(63)), which talks about monitoring and data collected to be 
limited to shore-based personnel should be enforced. The costs of retrofitting of ships to be able 
to collect data and monitor SEEMP activities are considerably high, and ship-owners (especially 
those involved in time and bareboat charters) would rather not implement technical measures, 
therefore the crew would be relied upon to provide such services. The provision of incentives in 
such cases would ensure an effective implementation of the SEEMP. The appointment or 
provision of a SEEMP officer on-board would also reduce the burden on the other crew members, 
and since the SEEMP officer’s sole responsibility is to implement the SEEMP, he/she can channel 
all his/her efforts into optimizing its implementation. 
The review of contracts, whereby you include what incentives is available to the parties when they 
are able to achieve a specified level of energy efficiency is relevant as it would motivate the parties 
to achieve those targets. Other than that, the parties could even work on the documentation 
without doing the actual energy efficiency measures. Training and awareness would also lead to 
the optimization of the SEEMP as training would improve the competency of the personnel 
actively involved in the implementation of the SEEMP. Training and awareness would also expose 
industry players to the various provisions in the regulations (Resolution MEPC.213(63)) and the 
importance of each of them this would lead to more acceptance. 
 
6.3 Implications of the study 
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The findings of this research would lead to the optimisation of the SEEMP, which would 
consequently lead to optimised energy efficiency because the SEEMP is currently the more 
critical energy efficiency management. This is because a sizeable number of the world fleet of 
ships were developed before the IMO enforced the EEDI, which would have its effect in the long 
term, after all ships produced before the enforcement of the EEDI have lived their economic lives. 
The research, being one of the first of any study of split incentives in the context of implementation 
of a management plan, could be transferred to other fields and contexts. The introduction of the 
MRV by the EU and the Data Collection System (DCS) by the IMO could benefit from this 
research, as it touches on the same players involved in the implementation of the SEEMP. 
The findings from this study will serve as references for future studies into SEEMP and energy 
efficiency. Most studies limits split incentives in ship energy efficiency to only charters (ship-owner 
and charterer relationships) however, findings show that the ship-board personnel do experience 
split incentives too, in the process of implementing the SEEMP. 
 
6.4 Limitations of the study 
The research faced several limitations. Time constraints limited the selection of samples, as a 
considerably high number of participants, which would include all stakeholders in shipping, and 
not limited to those actively involved in the implementation of the SEEMP alone would have aided 
in exhausting all areas relating to the topic. 
There is also the possibility of biases from participants, as bracketing was only limited to the 
researcher. Though participants were required to give their lived-in experiences in relation to the 
topic under research, there is the risk of participants providing presumptions and what they think 
ought to have happened instead of their real experiences. 
The research was limited to the use of the phenomenological approach alone and could not 
validate data received from participants with literature. Also, the lack of literature and validated 
data prevented the researcher from performing scenario analysis to validate the recommended 
measures to mitigate the phenomenon of split incentives in the context of implementation of the 
SEEMP. 
The unwillingness of shipping companies and ship-owners to participate in the study limited the 
variety of participants. Initially, the researcher planned to sample an equal distribution of active 
stakeholders in the implementation of the SEEMP. However, there was great difficulty in finding 
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shipping companies and ship-owners, willing to participate limited study. Eventually, only one 
senior manager of a shipping line agreed to participate in the study. 
 
6.5 Recommendations 
This section presents two sets of recommendations 
1. Recommendations to the shipping industry players 
2. Recommendations for further research 
 
6.5.1      Recommendations for the shipping industry players 
The achievement of optimised energy efficiency will require the efforts of stakeholders to 
implement some changes in current practices.  
1. Consider the interests of all stakeholders and meet expectations of stakeholders to 
optimize energy efficiency. Stakeholders usually have differing motives and interests. 
Failure to satisfy the interests of stakeholders leads to dissatisfaction, which would 
ultimately lead to decreased performance. 
2. The SEEMP guidelines made provisions for minimising the burden on shipboard 
personnel by suggesting that record keeping and monitoring should be done on-shore. 
Adherence to this proposition would ensure that each party perform his/her duties, with no 
misalignment of responsibilities hence, avoiding over-burdening of shipboard personnel 
and consequently, split incentives. 
3. The industry should consider reviewing of contracts formation, by including contract 
theories in contracts, to provide incentives for agreed level of performance, to reduce the 
risks of split incentives. This allocation of incentives would go a long way to motivate 
stakeholders to improve on their performance. 
4. Increase the awareness of climate change, GHG emissions and energy efficiency 
measures of all industry players. Awareness of climate issues should not be limited to a 
few but should involve all stakeholders. 
5. There is the need for periodic training of technical and operations personnel to come 
abreast with new technologies and processes. There are always changes technologies 
and procedures therefore, there is the need for periodic reviews and updating of personnel 
on best practices. 
6. Verify the energy efficiency potential of the various technologies so as to be able to 
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measure and make a credible forecast of energy savings prior to the trip, in order to enable 
a more apt performance-based contract to be formed. Vendors of technologies continually 
make varying and unverified claims on the energy reduction potential of their products, 
which makes it difficult for forecasting costs and benefits. 
7. With the data collection system coming into effect, findings of this research should be 
considered in order to mitigate the phenomenon of split incentives in the context of 
implementing of the system, to ensure its optimized implementation.  
 
6.5.2 Recommendations for further research 
Additional research is recommended on this topic. SEEMP only came into force in 2013, and as 
such, has not received so much attention by industry players as most people are still in their initial 
stages of implementing any energy efficiency management plan of any sort. The lack of relevant 
literature on the topic under study necessitated the use of the qualitative phenomenology method.  
The phenomenological study primarily assessed the phenomenon from the lived experience of 
participants and is limited to the scope of these eight (8) participants who partook in the study. 
The following research is recommended as follow ups: 
1. A scenario analysis using the various findings of this study to ascertain the efficacy of the 
findings. The findings of this study could be used as variables in creating scenarios to 
ascertain the level of sensitivity of the variables. This would enable the allocation of the 
appropriate amount of attention to those variables which are most sensitive. 
2. Several case study researches to capture a first-hand essence of the phenomenon of split 
incentives, as they occur. Case study researches would help in identifying common factors 
which lead to the phenomena of split incentives across the various cases. The 
ascertaining of these common factors would be beneficial to mitigating the phenomenon. 
3. Grounded theory qualitative research to formulate, test and redevelopment of propositions 
until a theory on split incentives is developed. The grounded theory would ultimately 
produce generalised concepts which would aid in the mitigation of split inceptives and 
optimise energy efficiency 
4. A qualitative research into the optimisation of SEEMP, using observational research 
methods. The observation of the phenomenon would require time and effort on the part of 
the researcher however, it would reveal the actual essence of the phenomenon, as it 
happens. 
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APPENDIX A 
INTERVIEW QUESTIONS 
1. What is your name, place of work and job description? 
 
2. Have you played any role in developing or implementing a ship’s SEEMP? 
 
3. What was your role in the development or implementation of the SEEMP? 
 
4. Was the SEEMP generic or specific to the ship? 
 
5. What was the purpose of the SEEMP on board?  
 
6. What training did you have prior to development or implementation of the SEEMP? 
 
7. Have you ever had to perform any additional work, other than the norm, when 
implementing the SEEMP? 
 
8. Did you encounter any problem that hindered you from implementing the SEEMP 
optimally? 
 
9. What is your motivation for ensuring effective implementation of the SEEMP? 
 
10. What are the incentives that motivate you to optimally implement the SEEMP? 
 
11. What happens to your performance when there are no or inadequate incentives? 
 
12. What suggestions would you make to mitigate the predominance of split incentives in the 
context of implementation of SEEMP? 
 
 
